Study Arthritis in Children as Complication of throat Streptococcal Infection by I. Muhammed, Qasim & J. Abdul Hussain, Mytham
Al-Kufa University Journal for Biology / VOL.11 / NO.1 / Year: 2019                                     
                       Print ISSN: 2073-8854                Online ISSN: 2311-6544  
 
 
73 
 
 
Study Arthritis in Children as Complication of throat Streptococcal 
Infection 
 
Qasim I. Muhammed
1
                  Mytham J. Abdul Hussain
2 
 
1- University of Al-Bayan, College of Pathological Analysis Techniques, Department of Pathological 
Analysis Techniques, Baghdad. q46605502@gmail.com. 
2- University of Al-Bayan, College of Pathological Analysis Techniques, Department of Pathological 
Analysis Techniques, Baghdad.mythmjabouri@gmail.com. 
 
- Abstract:  
           Streptococcus is a common  pathogenic bacteria responsible for many diseases 
. The choose  of M protein  in this study ( which is part of cell wall ) can give insight 
about  immune response .One hundred  samples of  throat  swabs from Children with 
different age (5-15 years) , were collected and tested for Streptococcus  pyogenes  
according to World Health Organization protocol. 
           Bacterial were cultured on the blood agar , and used Rheumatoid factor for 
isolation of  M protein  and testing of the immune response. 
           Seventy five samples gave a positive result  (75%)  , and this indicates there 
were an immune response to the  M protein  antigen , while the other rest cases were 
negative to the immune response  of  M protein (25%). 
  
Keywords: group A Streptococcus , Streptococcus  pyogenes , M protein , immune 
response. 
   
Introduction:  
        Streptococcus  represents part of human pathogenic organisms, found on the 
skin, in the upper respiratory tract and digestive tract (1). Streptococcus share gram 
positive  features, cocci and grow primary in facultative anaerobe environments. 
Group A Streptococci infections affect different human specially in children, peak 
incidence at 5-15 years of age (1 and 2).  
     The Gram-positive bacterium group A Streptococcus (GAS), also 
named Streptococcus pyogenes, causes a large variety of infections ranging from 
mostly mild pharyngitis and impetigo to serious post-streptococcal sequelae 
(1,2,3).Severe invasive infections result in mortality exceeding 25%, and account for 
more than 650.000 cases each year in the world (4 and 5). The  ability of GAS to 
cause diseases with multiple clinical manifestations results from virulence factors 
which are variably expressed among GAS strains and from different host 
susceptibilities (6 and 7) . 
       Rheumatic fever is a systemic disease affecting the connective tissue around 
arterioles , and can occur after an untreated strep throat infection, specifically due to 
group A Streptococcus (GAS), Streptococcus pyogenes (8 and 9) . It is most common 
among children between 5 and 15 years old and occurs 1–3 weeks after an untreated 
GAS pharyngitis. (10 and 11) .It is believed to be caused by antibody cross-reactivity.                                 
This cross-reactivity is a type II hypersensitivity reaction and is termed molecular 
mimicry .Usually self-reactive  B cells remain  anergic in the periphery without T cell 
co-stimulation (2,11,12).                                     
         Helper T2 cells subsequently activate the B cells to become plasma cells and 
induce the production of antibodies against the cell wall of Streptococcus (11 and 
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12).The antibodies which the immune system generates against the M protein may 
cross-react with heart muscle cell  protein myosin (2,11,12,13), as shown in (figure 1).                                  
                                                                                                                                          
                                         
Fig.1 Reaction of the Rheumatoid factor (IgM , IgG) formation complex (14 ). 
 
Studies others  demonstrated  that intravenous inoculation of CD-1 mice with the 
group A streptococcus (GAS) species Streptococcus pyogenes resulted in a high 
incidence of septic arthritis.. Induction of persistent septic arthritis was dependent on 
the number of microorganisms inoculated (15). Immunohistochemical staining of 
GAS with anti-GAS antibodies revealed colonization in the joints of infected mice. 
Cytokine levels were quantified in the joints and sera of infected mice by using an 
enzyme-linked immunosorbent assay. High levels of interleukin-1β (IL-1β) and IL-6 
were detected in the joints from 3 to 20 days after infection (16). Previous  study 
noted that an increase in amount of receptor activator of NF-κB ligand (RANKL), 
which is a key cytokine in osteoclastogenesis, also evident in the joints of the infected 
mice. These results suggest that GAS can colonize in the joints and induce bacterial 
arthritis. Local RANKL production in the infected joints may be involved in bone 
destruction (15 and 16).                                                
      This current study w as aimed to know the immune response of  M protein in cell 
wall of hemolytic Streptococcus pyogenes as well as relationship   between arthritis of 
the children and Streptococcal infection.                   
 
Materials and Methods: 
 
1- Samples Collections:-   
Throat swabs were collected form the children patients  with ages between 5-15 years 
from Sheikh Zayed hospital ,Baghdad. 
 
2- Culture Media:- 
     Throat swabs were cultured on the blood agar, the medium contain is 5% sheep 
blood agar and supplemented with trimetho prime- sulfametho xazole (SXT). The 
plates are incubated at 37°C for 24 hour. Then  examined morphology of  colony 
growth (very small) with white to grey color, β hemolysis-complete clearing around 
colony caused by break down of RBCs by streptolysin enzymes, gram positive cocci, 
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sensitive for Bactrican, and catalase negative. Which are the characteristics of group 
A beta- Streptococci (Streptococcus pyogenes) (7). 
3- Procedure: 
Qualitative  method :  - 1 
1- Allow the reagents and samples to reach room temperature. The sensitivity of  the 
test may be reduced at low temperatures.                       
2- Place 50 µL of the sample and one drop (50 µL) of each positive and  negative  
controls into separate circles on the slide test.                     
3- Mix with 50 µL of Latex for sample and control positive and negative  in separated 
slide.                                                                                 
4- Mix the drops with a stirrer , spreading them over the entire surface of the circle 
.Use different stirrers for each sample.                                 
5- Place the slide on a mechanical rotator at 80-100  r.p.m. for 2 minutes. False 
positive results could appear if the test is read later than 2  minutes(20 and 21).                                                                                   
                                                                                   
2- Semi-quantitative method: 
1- Make serial two fold dilutions of the sample in 9 g/L saline solution.  
2- Placed for each dilution as in the qualitative method (20 and 21). 
 
3- Reading and interpretation :  
Examine macroscopically the presence or absence of visible agglutination 
immediately after removing the slide from the rotator. The presence of agglutination 
indicates a RF concentration equal or greater than 8 IU/mL. 
     The titer, in the semi-quantitative method , is defined as the highest dilution which 
gives positive result (20 and 21).                             
                            
Calculations :   - 4  
The approximate RF concentration in the patient sample is calculated as follows :                                                                      
                           8 × RF Titer = IU/mL 
- The control  sample was  8 IU/mL . 
- The patients mean average = 1024 IU/mL . 
- normal value up to 8 IU/mL (20 and 21). 
 
5- Limitation of procedure : 
           It is found that children suffering from infectious Hepatitis A  or infectious 
mononucleosis may give positive result (20 and 21) must be excluded .                                                                                  
- Results: 
         The results of our study, all the samples of the throat swabs were gave positive 
results for Streptococcus pyogenes through β hemolysis-complete clearing around 
colony caused by break down of RBCs by streptolysin enzymes, gram positive cocci, 
sensitive for Bactrican, and catalase negative. 
1- It's found that normal children the Rheumatoid factor in ( non-   infected children 
were 8-12  IU/mL (25%).                                
 
2- Children infected poorly treated  Rheumatoid  factor 256- 512  IU/mL (50%) .                                                         
 
3- This indicates there were an immune response to the  M protein  
antigen.                                                                                        
4- Non treated children titer 1024  IU/mL (25%) .    
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- Disussion and Conclusion:  
         Streptococcus pyogenes, the Group A Streptococcus (GAS), is the most 
common cause of bacterial pharyngitis in children and adults. Innate and adaptive 
host immune responses are fundamental for defense against streptococcal pharyngitis 
and are central to the clinical manifestation of disease. Host immune responses also 
contribute to the severe post streptococcal immune diseases that constitute the major 
disease burden for this organism. However, until recently, little was known about the 
host responses elicited during infection (22). 
      Many extra cellular pathogenic bacteria including Streptococcus, once they are 
within host expose to humeral host defense (complement and antibodies) (23). It is 
now clear that major element controlling inflammation and immune response is 
vascular endothelium in each tissue (19 and 23).   
    The results of our study, it's found that that normal children the Rheumatoid factor 
in ( non- infected children were 8-12 IU/mL (25%) , may be non-took pathogen or 
may be highly immune response , highly memory cells of  B cells , while children 
infected poorly treated  Rheumatoid  factor 256- 512  IU/mL (50%)  , may be non-
took treatment in a good regime in proper time (drugs) antibiotics lead to immune 
response ( cross-immunity) against  joint  or  in suffient amount antibiotic to 
overcome bacteria lead to appearance immune response ,  and non-treated children 
titer 1024  IU/mL (25%) , those represented patient whom  non took treatments and 
appearance of all symptoms of tonsillitis and appearance cross reaction antibodies 
against the joints.                       
      In a study by Barash et al., 159 pediatric PSRA patients were compared to 68 
ARF patients (9 and 23). Seventy-nine percent of the ARF patients had migratory 
arthritis compared to 33% of the PSRA patients, and 40% had symmetrical arthritis in 
the ARF group compared to 22% in the PSRA group. In another series, van Bemmel 
et al., described 60 adult patients with PSRA (3 and 23). Small joints were involved in 
23% of the patients; large joints were involved in 58%, and both types of joints in 
18%. Symmetric distribution was found in 60% (23). Involvement of upper limb 
joints was found in 18%, and 50% as  lower limb also both in 32%. Risse et al., 
described 21 pediatric patients with PSRA of whom 57% had hip arthritis and 43% 
had knee and/or ankle arthritis; 95% had monoarthritis and 5% oligoarthritis (10 and 
23). In all patients the arthritis was not migratory. Mackie et al., conducted a 
systematic search on Medline using strict inclusion criteria, 82% had non-migratory 
arthritis, 23% monoarthritis 37% oligoarthritis, and 37% polyarthritis,41% had 
symmetrical arthritis. The most frequently involved joints were knee, ankle, wrist and 
hip (24). An study of  the " American college of Rheumatology " shows that the 
80.4% of Rh  patients were Rheumatoid  Factors  positive (25 and 26).                            
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